Abstract: Despite its potential risks, nuclear power energy offers some economic benefits including cheap electricity. This benefit clarifies part of the reason why people support nuclear energy. Our research examined whether there was a difference in the acceptance of nuclear energy across 27 European countries in 2009, before the Fukushima accident. In particular, we analyzed how each factor at the individual and contextual level influences the acceptance. To answer this question, we set up the acceptance of nuclear energy as a dependent variable, and 5 perception variables at the individual level and 11 structural ones at the contextual level as independent variables. We executed multilevel modeling by using a Eurobarometer survey, which covered 27 European countries. The analysis results showed that at the individual level, the perceived benefit explained the largest variance of the acceptance, followed by perceived risk and trust. At the contextual level, the share of the energy supply by nuclear power, environmentalism and ideology influenced the acceptance of nuclear energy. This study shows that individuals' acceptance of nuclear energy is based on individual beliefs and perceptions, but it is also influenced by the institutional and socio-cultural context which each country faces.
Introduction
After the Fukushima nuclear power plant accident, the nuclear power renaissance faded and European countries have taken different policy directions for nuclear energy. Until March 2011 when the accident occurred, Germany produced one-quarter of its electricity from nuclear energy by operating 17 reactors. Immediately after the accident, Germany shut down eight reactors. Then, the German government announced the vision of Energiewende, in other words, the energy transition plan. Germany planned to close its nuclear power plants and transform the energy system into one stressing renewable energy. In August 2017, 14% of Germany's electricity came from eight reactors, while 43% of electricity was obtained from coal. The remaining nine reactors will be closed by the end of 2022. Moreover, Switzerland has generated up to 40% of its electricity by operating five nuclear reactors. After the Fukushima accident, the Swiss parliament decided in June 2011 to phase out nuclear power gradually. This decision was confirmed in a 2017 referendum. The Italian government had planned to have 25% of its electricity supplied by nuclear power by 2030. However, this plan was rejected in a referendum in June 2011. France, the largest net exporter of electricity in the world, operated 58 nuclear reactors through Electricité de France (EDF). In October 2014, the National Assembly passed the Energy Transition for Green Growth bill, which has a plan to reduce nuclear energy's share of electricity from 75% to 50% by 2025 [1] .
National Assembly passed the Energy Transition for Green Growth bill, which has a plan to reduce nuclear energy's share of electricity from 75% to 50% by 2025 [1] .
The above descriptions predict the nuclear energy downturn in Europe. However, the world remains heavily dependent on nuclear energy. According to IAEA [2] , in December 2016, 448 reactors operated worldwide with a net capacity of 391,116 MW(e). Moreover, 61 reactors are under construction with a net capacity of 61,264 MW(e), supplying 894.9 TW(e)•h electricity, and from 2011 to 2016, construction started on 33 reactors.
Furthermore, the UK, Hungary, and Slovakia recently revealed more favorable moves toward nuclear energy. The UK has operated 15 reactors, generating 21% of its electricity. In November 2015, the UK government expressed policy priorities for UK energy, including a much greater reliance on nuclear energy. In July 2017, the National Grid's Future Energy Scenarios projected that new nuclear plants would generate 14.5 GW(e) by 2035 and 31% of the demand in 2050 would be supplied by nuclear energy [3] . Furthermore, Hungary has operated four nuclear reactors, which generated more than one-third of its electricity. The government had plans to increase nuclear energy's share of electricity by 60%. Four nuclear reactors have generated half of Slovakia's electricity. Two further reactors are under construction [1] .
Since the change in energy policy depends on the public's attitude toward nuclear energy, to know the structure of acceptance of nuclear energy and its determinant is very important for research themes. Our research question is to ask how each factor at the individual and contextual level influences the acceptance of nuclear energy. Mainly based on a Eurobarometer survey, this study will comparatively analyze the public's attitude toward nuclear energy and its determinants across 27 countries. For this task, we set up the acceptance of nuclear energy as a dependent variable and, as independent ones, the perception factor (4 variables) at the individual level and 4 contextual factors (11 variables) at the country level. In particular, we focused on comparing the power of determinants between the individual and country levels. Although not only individual-level perceptions but also country-level contextual structures play a role in influencing people's acceptance of nuclear energy, they do not always change energy policies according to the country context.
The next research model in Figure 1 shows the factors and variables related to the acceptance of nuclear energy across 27 European countries. 
Theoretical Background

Acceptance of Nuclear Energy
Studies about the acceptance of nuclear energy are divided into two streams: individual-level research studies versus country-level ones.
At the individual level, many studies about peoples' attitudes toward nuclear energy have focused on the risk perception toward nuclear power energy, despite the survey data revealing the existence of visible cross-country variations in attitudes [4] . Those studies mainly analyzed individual attitudes within the country that is regarded as a given context, not a viable predictor. Kim et al. [5] examined how individual-level variables such as knowledge, trust, risk, and benefit were related to the public acceptance of nuclear energy across 19 countries. After comparing attitudinal positions of three samples at the individual level from Germany, Japan, and the Philippines, Swaton and Renn [6] revealed that Japanese respondents were most in favor of nuclear energy, followed by German ones and Filipino ones. Moreover, Peters et al. [7] demonstrated that worldviews and affect-laden imagery contribute independently in explaining the support for nuclear power. Slovic et al. [8] showed that the French public and the American public generally regarded nuclear power as a serious risk. However, since the French public perceived a greater economic benefit from nuclear power and had higher levels of trust in experts, government, and science, they were slightly more likely to support nuclear energy.
Such individual-level analyses have demonstrated the micro-foundation of attitude and its structure related to nuclear energy. However, since they are heavily depended on methodological individualism in which individual perception was merely regarded as a byproduct of an individual's rational thinking or perception, they did not fully consider the significant role of the structural factors, for example, the country or neighborhood, or contextual variables, such as national economic welfare and social capital [9] .
Recently, several studies show the significance of macro-level variables. For example, Wiegman et al. [10] compared France, maintaining the highest density of nuclear power plants in Europe, with the Netherlands, with one of the lowest. They showed that the French had a higher risk perception and a more negative attitude toward nuclear power than the Dutch did. To explain national nuclear divergence, technological capacity, and consumption in Europe's "energy union", Lawrence et al. [11] specified five factors, such as capacity and consumption; economic cost; security and materiality; political, ideological, and institutional factors; and national perception. They argued that those macro-factors raised the path dependence that each country took.
Although those studies demonstrated the significant role of contextual or institutional variables at the country level, they dismissed the significant role of individuals' perceptions as a causal factor to influence the acceptance of nuclear energy.
In short, since each research wave has both advantages and weaknesses, a more comprehensive framework is needed to include the variables that each approach has focused on. In this vein, we include both the perception factor and contextual one in each model by applying multilevel modeling.
Perception Factor at the Individual Level
In risk studies, the psychometric paradigm is the dominant approach. Paul Slovic and his colleagues proposed the psychometric paradigm (that is, the risk perception paradigm) that regards risk as a subjective construct, not an objective one [12] . This paradigm has focused on perceived risk, perceived benefit, trust, and knowledge in the acceptance of nuclear power.
First, the perceived benefit and risk are key variables that explain an individual's risk judgments [13] . Perceived risk and benefit are paired variables to explain the acceptance of nuclear power in terms of the opposite direction [14] . There are both benefits and risks to a nuclear power station. The benefit is the cheaper price of electricity. However, the tradeoff to such a benefit is the risk. The main risk of nuclear power is the fear of probable disaster, not the objective probability of an accident breaking out. The objective probability of accidents occurring in nuclear power generation is very low. After June 1954, when Russia launched the commercial nuclear power plant in Obninsk, the first nuclear power plant in the world, three accidents have occurred: the Three Mile Island accident in 1979, Pennsylvania, United States; the Chernobyl disaster in 1986, USSR; and the 2011 Fukushima nuclear accident, Fukushima, Japan. The perceived risk induces antinuclear sentiment.
According to Vainio et al. [15] (2017), the higher perceived risk decreases the acceptance of nuclear power as a way to mitigate climate change. In terms of benefit, the operational experience with nuclear power plants can help a country create a well-designed emergency response system for nuclear plant accidents [5] (p. 823). After comparing the Netherlands and France, Wiegman et al. [10] demonstrated that higher perceived risks and lower benefits in the former lead to the lower acceptance of nuclear energy than those in the latter. According to Kim et al. [16] , supplying electricity by nuclear energy influences acceptance of nuclear power. Moreover, Tanaka [17] demonstrated that the effect of the perceived benefit and risk of acceptance can vary according to different contexts. In a general situation, the perceived risk and perceived benefit are key factors for the public acceptance of nuclear power. However, in a citing situation, the former is more important for the public acceptance of nuclear facilities than the latter is.
Nevertheless, such benefit and risk effects vary indirectly rather than directly with those who are subject. According to De Groot and Steg [18] , beliefs in the risks and benefits of nuclear energy were less powerful for supporters in explaining the variance of personal norms (PN) and willingness to take action than for opponents.
Second, trust is closely related to risk perception and the acceptance of nuclear power. By examining the attitude change after the Fukushima accident, Kim et al. [5] indicated that trust is effective in shifting public attitudes from opposition to reluctant acceptance. Regardless of how the countries are grouped, trust in inspection authorities is crucial for the decision to accept nuclear power.
The degree of trust critically depends on which object people place trust in. The generally targeted object of trust is the government. Flynn et al. [19] (1992) showed that the lack of trust in the government results in higher perceptions of risks and lower perceptions of the benefits of nuclear power. Moreover, the effect of trust on acceptance varies according to the countries: trust in the inspection authorities is more important in countries with a low level of reluctant acceptance and a high level of strong acceptance [4] . According to Vainio et al. [13] , not only trust itself but also the kind of trust that influences the acceptance of nuclear power such as the trust in ministries, research institutes, and nuclear energy companies, let people regard nuclear power as a solution for climate change. Moreover, on the basis of a nationwide survey (N = 967) conducted in Finland, Vainio et al. [13] show that trust in different information sources brings out its variant degree. The trust in NGOs decreases the belief in nuclear power as an acceptable way to mitigate climate change, whereas trust in ministries, research institutes, and nuclear energy companies increases it.
Third, knowledge plays a role in reducing the perceived risk of nuclear energy, which finally increases its acceptance. Sjöberg and Drottz-Sjöberg [20] empirically showed that power plant workers who had less knowledge of radiation risks perceived higher levels of risk. In the UK, Costa-Font et al. [21] demonstrated that the perception of not being informed about knowledge influences the acceptance of nuclear power stations: the former decreases it, whereas the latter increases it. According to Kim et al. [5] , knowledge about nuclear inspection is a more critical factor than trust in inspection authorities in case of creating stronger public acceptance. Such patterns were well observed in the countries with a high level of reluctant acceptance and a low level of strong acceptance. Jäckle and Bauschke [4] showed that knowledge plays a significant role in increasing acceptance of nuclear power. After examining the influence of assessed and perceived knowledge on public risk perceptions, Stoutenborough and Vedlitz [22] showed that those who had more assessed knowledge showed less risk evaluation toward a nuclear meltdown. However, the perceived knowledge, a less reliable predictor, increases the perceived risk of nuclear power. On the other hand, people generally have less knowledge about nuclear energy. A remarkable discrepancy between professed and actual knowledge of nuclear issues exists: few respondents knew that the EU had the largest number of NPPs in the world [23] (p. 53).
Contextual Factor at the Country Level
Each country goes under the contextual factor by which all of its people were influenced. We focused on four variables, energy, environment, political, and economic factors, as contextual variables. This selection depends not only on the theoretical bases but also on the availability of data that are used for our analysis.
First, the energy factor is related to the energy situations that each country faces. The necessity of nuclear energy is generally judged in terms of the supply and demand of energy. On the supply side, despite the possible risk of nuclear power, it has an advantage in terms of energy security, meaning energy security can be defined as a reliable and uninterrupted supply of energy at a reasonable price sufficient to meet the needs of the economy at the same time [24] . Pampel [25] demonstrated that the presence of operating nuclear power plants in a country led to higher public support for nuclear power. According to Kim et al. [16] , the country's level of dependence on nuclear energy for electricity is an important factor in influencing its accumulated acceptance of nuclear power. They showed that regardless of the Fukushima accident, the number and density of nuclear power reactors, the proportion of nuclear energy, and the history of operating experience of nuclear power generation increased the acceptance of nuclear power.
Moreover, on the supply side, the amount of energy supply and imported energy is critical for energy security. Insecure energy supply increases support for nuclear energy. Those who are more concerned about the country's energy situation, for example, an energy shortage, are likely to believe that there is a higher risk of meltdown from a nuclear power [22] . According to Corner et al. [26] , people who expressed concern about energy security were less likely to favor nuclear power. On the basis of energy security and metrics, Jun et al. [27] indicated that nuclear energy is the most competitive energy source in terms of energy security in Korea because of its balanced supply and demand, relatively stable price, and high abundance. Our study focused on the net amount of energy imported and amount of energy supplied among the energy security factors. If countries are heavily dependent on imported energy, they are likely to feel the instability of energy supply. In addition, if the supply exceeds the countries' capacity, the countries would want to have more effective energy generation, such as nuclear power, for the sake of satisfying the energy demand that is too high.
On the demand side, electricity consumption is a key factor in making the decision over whether or not a country depends on nuclear energy. Lawrence et al. [11] explained that those countries that built nuclear power stations had experienced a wave of consumption growth of at least 50% (and sometimes 100-200%) higher than the average electricity growth rate for the subsequent three to four decades. If built, nuclear power plants had a path-dependent influence on the following trajectory of energy policy. Moreover, consumers are always sensitive to the energy price, which is closely connected with the cost of electricity generation. Choi [28] demonstrated that the cost that the people should carry has an impact on the acceptance of not only nuclear energy but also fossil and renewable energy.
Second, environmental factors are related to recent issues of environmentalism and climate change. It is generally accepted that environmentalism has a negative impact on the acceptance of nuclear energy. In empirical studies, those who are more concerned about the environment tend to believe that there is a higher risk of meltdown from nuclear power [21] . According to Spence et al. [29] , environmental concern not only decreased the support for nuclear energy but also moderated the negative relationship between the concern about climate change and evaluations of nuclear power. Pampel [25] demonstrated that those countries that give priority to protecting the environment appeared less favorable to nuclear energy, relative to renewable or fossil energy. Moreover, environmentalism is closely connected with support for a political party. Green Party supporters will Sustainability 2018, 10, 1518 6 of 21 oppose nuclear energy. In a Finnish study, Green Party supporters did not perceive nuclear power as an acceptable way to mitigate climate change [15] . Successful nuclear developments often depend on a society's low levels of civic activism [11] . However, higher scores in the New Environmental Paradigm (NEP) correlated with slightly more positive attitudes toward nuclear energy [30] .
There are heated debates over the role of nuclear energy in climate change. Nuclear energy has been regarded as an environmentally friendly energy source because of its lower level of carbon emissions in power generation than fossil fuels. Therefore, concern for climate change and support for nuclear power are closely related. According to Corner et al. [26] , people who expressed worry about climate change and possessed higher environmental values were less likely to favor nuclear power. In Finland, those who were concerned with climate change did not think that nuclear power was an acceptable way to mitigate climate change [15] . According to Spence et al. [29] , despite stressing nuclear power as a low-carbon electricity source, people who are generally concerned about climate change tend to perceive nuclear energy negatively, believing that nuclear power does not help to mitigate climate change. Pampel [25] also showed that if those countries stressed fighting global warming as an energy policy goal, they were less favorable toward nuclear energy.
Third, a cultural factor is the invisible hand to influence public attitudes. Out of various cultural factors, we focused on ideology and post-materialism.
Ideology is one of the heuristic cues that individuals used in making judgments. Those who were more liberal were more negative toward nuclear energy [30] . According to Costa-Font et al.'s [21] survey, studies on the UK population showed that 40.1% of leftists favored nuclear power, whereas 59.5% of right-wingers did. On the other hand, 50.0% of the first group opposed nuclear power, whereas 28.3% of the latter group did so. Rothman and Lichter [31] explained that the more progressive environmental movement in the 1960s and 1970s led to declining public support for nuclear energy.
Post-materialism is one of the new value orientations to have an impact on risk judgment. Inglehart [32] and Abramson and Inglehart [33] showed that because of different social-historical experience, the younger generation possesses the new value orientation, so-called post-materialism, that differs from that of the old. Post-materialists place less value on, for example, economic development or social authority than on, for example, the environment, the women's movement, and the peace movement. Nations with post-materialistic self-expression values exhibit stronger political division over nuclear energy [25] .
The final factor is an economic one. Economic wealth has a negative effect on the acceptance of nuclear power. Pampel [25] explained that most national variables related to economic development, for example, high income, reduce support for nuclear energy since people can better afford to invest in expensive but safer renewable sources. Moreover, Kim et al. [16] demonstrated that higher-income nations turned against nuclear power after the Fukushima accident. Kim et al. [5] (p. 47) explained that if people who live in more advanced (rich) countries have more experience in the hazards coming from newly developed science and technology, they may show less support for nuclear power energy as one of the advanced technologies.
Data and Measures
To answer the research question, we analyzed the survey data of Eurobarometer 72.2 [34] . This survey was carried out between 11 September and 5 October 2009. Samples were selected by the multistage national probability sampling method. The subtitle of this survey is 'Nuclear Energy, Corruption, Gender Equality, Healthcare, and Civil Protection'. The survey consists of approximately 1000 face-to-face interviews per country. The interviews were executed by professional interviewers employed by the survey company. The main measures at the individual level are shown in Table 1 . Our study defined the acceptance in terms of the individual level; acceptance means the support for the increment of nuclear power energy. We used four factors consisting of 11 predictors at the country level. Among the energy factors, data on the share of nuclear power is obtained from the IAEA [35] . The amount of the energy supply (that is, TPES (total primary energy supply, unit: toe)/GDP (2000 USD)), net import of energy (unit: Mtoe), amount of CO 2 (that is, CO 2 /pop., unit: tCO 2 /capita), and energy consumption (that is, Elec.Cons./pop., unit: kWh/capita) came from the World Energy Agency [36] (2009). We retrieved the data on electricity prices (unit: kWh per capita) from Eurostat [37] . The reference year for all data is 2009.
Environmentalism and ideology come from the European Value Survey (EVS, 2008, Q85, Q58). Post-materialism is collected from Eurobarometer 63.1 [38] . This survey was conducted in 2005 and examined social values on science and technology. Individual interviews were conducted with people from 27 European countries, such as Eurobarometer 72.2. Our study refers to the Europe Parliament [39] for information on the Green Party share of national MPs. GDP per capita (current USD) was retrieved from the World Bank [40] .
Analysis and Findings
The Difference of Acceptance across Countries
From the question about reduced, maintained, and increased nuclear energy (QA150), we derived Figure 2 . We defined "reduced" as rejection, "increased" as acceptance, and "maintained" as no-preference. Among the 23,671 respondents, 34.3% supported the reduction of nuclear power, 44.6% said "maintained", and 20.0% said "increased." It is noticeable that the neutral respondents who support maintaining the present level of nuclear power are the largest percentage. There are variations across countries. Figure 2 shows the different responses to the acceptance of nuclear energy. Respondents' support (percentage of increase) for nuclear energy varies from country to country: 34.5% in Poland, followed by 33.6% in Estonia, and 33.0% in Bulgaria. However, a small portion of respondents, such as 4.6% in Austria, followed by 4.8% in Greece and 7.7% in Germany, declared their support for nuclear power. In terms of opposition, 67.8% in Austria, followed by 67.6% in Greece and 54.7% in Portugal, support the reduction of nuclear power, whereas 12.8% in the Czech Republic, followed by 14.0% in Bulgaria and 16.2% in Poland, do so. On maintaining the present state, 61.1% in Lithuania, 60.7% in the Czech Republic, and 54.4% in Slovakia agree, whereas 27% in Austria, 27.7% in Greece, and 32.0% in Cyprus disagree.
From Figure 2 , we find several noticeable points. First, compared to the increase or decrease, many respondents across countries show a neutral attitude toward nuclear power. In particular, most respondents in former communist countries, for example, Lithuania (61.1%), the Czech Republic (60.7%), Slovakia (54.4%), Slovenia (53.4%), and Bulgaria (53.1%), show a neutral attitude. Second, some countries show a more determined opposition to nuclear power. For example, more than half in Austria (67.8%) and Greece (67.6%) disagree with the increase in nuclear power. Third, the dependence on nuclear power at the time of the data set survey seems to influence the attitude toward it. In Figure 2 , the amount in parentheses next to a country's name is the share of electricity produced by nuclear energy. Although France gets 77.7% of electricity from nuclear energy, 38.8% of respondents agree with the reduction, whereas 12.8% of them agree with the increase. On the other hand, even though Poland does not have nuclear power stations, 34.5% of respondents agree with more nuclear power, whereas 16.2% disagree with it. Such findings imply that the dependence on nuclear power does not make the path dependence by which nuclear energy could gain legitimacy for building more nuclear power stations. declared their support for nuclear power. In terms of opposition, 67.8% in Austria, followed by 67.6% in Greece and 54.7% in Portugal, support the reduction of nuclear power, whereas 12.8% in the Czech Republic, followed by 14.0% in Bulgaria and 16.2% in Poland, do so. On maintaining the present state, 61.1% in Lithuania, 60.7% in the Czech Republic, and 54.4% in Slovakia agree, whereas 27% in Austria, 27.7% in Greece, and 32.0% in Cyprus disagree. From Figure 2 , we find several noticeable points. First, compared to the increase or decrease, many respondents across countries show a neutral attitude toward nuclear power. In particular, most respondents in former communist countries, for example, Lithuania (61.1%), the Czech Republic (60.7%), Slovakia (54.4%), Slovenia (53.4%), and Bulgaria (53.1%), show a neutral attitude. Second, some countries show a more determined opposition to nuclear power. For example, more than half in Austria (67.8%) and Greece (67.6%) disagree with the increase in nuclear power. Third, the dependence on nuclear power at the time of the data set survey seems to influence the attitude toward it. In Figure 2 , the amount in parentheses next to a country's name is the share of electricity produced by nuclear energy. Although France gets 77.7% of electricity from nuclear energy, 38.8% of respondents agree with the reduction, whereas 12.8% of them agree with the increase. On the other hand, even though Poland does not have nuclear power stations, 34.5% of respondents agree with more nuclear power, whereas 16.2% disagree with it. Such findings imply that the dependence on nuclear power does not make the path dependence by which nuclear energy could gain legitimacy for building more nuclear power stations. 
Individual-Level Analysis
To compare the explanatory power of determinants for acceptance of nuclear power, we regressed it on the sociodemographic variables-gender, age, education, social class-and the perception variables-perceived risk, perceived benefit, trust, and information-which have usually been examined by the psychometric paradigm. The analysis results appear in 
To compare the explanatory power of determinants for acceptance of nuclear power, we regressed it on the sociodemographic variables-gender, age, education, social class-and the perception variables-perceived risk, perceived benefit, trust, and information-which have usually been examined by the psychometric paradigm. The analysis results appear in Table 2 .
From the whole model in Table 2 , we know that five sociodemographic variables show a significant impact on the acceptance of nuclear power. Age and education have a positive impact on acceptance, Sustainability 2018, 10, 1518 9 of 21 whereas gender, social class, and residence have a negative impact on it. As people become older, they reveal more positive attitude toward nuclear power. Such an older-age effect confirmed the research findings by Slovic et al. [8] . Enlightenment from education increases support for nuclear power. According to Kim et al. [16] , higher education brings out more acceptance. Women are not as accepting of nuclear power as men are. Kim et al. [16] showed that men tend to accept nuclear power, regardless of the Fukushima accident. Moreover, the men perceive nuclear power as an acceptable way to mitigate climate change more than the women [15] . Solomon et al. [41] explained that the gender gap can be traced back to women's propensity to rationally process negative information about nuclear power. The perceived higher social class reduces the support for nuclear power. This confirmed Pampel's [25] finding that at the individual level, a high socioeconomic status tends to increase the support for nuclear energy. Previous residence in an area close (within a 50-km radius) to a nuclear power plant decreased in their acceptance of nuclear power. Jäckle and Bauschke [4] demonstrated the negative impact of geographic distance to the nearest nuclear power plant.
In the psychometric variables, the perceived risk reduces the acceptance of nuclear power, whereas the perceived benefit, trust, and knowledge increase it. On the basis of standardized regression coefficients, trust is the foremost variable to explain the variance of acceptance, followed by perceived benefit, perceived risk 1, and perceived risk 2. Those five variables are included in the psychometric paradigm. However, five sociodemographic predictors possess weak explanatory power. These findings imply that the acceptance of nuclear power is more a byproduct of perception than that of social structure.
In the whole model, it is noticeable that two kinds of perceived risks, in other words, the threat to person or family and relative risks of nuclear energy, have different impacts on acceptance. On the basis of a standardized regression coefficient, the first has a larger negative effect on acceptance than the latter does. It implies that the risk that influences personal lives has more of an impact on acceptance than that based on respondents' comparative judgment.
Across 27 countries, we discover the following five remarkable points. First, the significance of predictors changes across countries. In the whole model, all of the independent variables show a statistically significant impact on the acceptance of nuclear power. However, among 27 countries, 14 in gender, 11 in age, 3 in education, 6 in social class, and 3 in residence show significant influence. Gender seems to have a more generalized effect on acceptance than other sociodemographic variables.
Among psychometric paradigms, the perceived benefit has a positive impact on acceptance across 26 countries, the one exception being Austria. The perceived risk 1 had a significant effect on 24 countries, whereas the perceived risk 2 did in 18 ones. The trust shows statistical significance in 23 countries. However, knowledge takes effect only in eight countries. The perceived benefit and risk have more generalized explanatory power across countries.
Second, when we examined the direction of the predictors' impact on the acceptance across countries, the age, education, social class, residence, and knowledge show a contrasting effect. Age generally had a positive impact on the acceptance except for Greece in which older people show a more negative attitude toward nuclear power than younger persons. Education increases acceptance in the UK and the Netherlands, whereas it decreases acceptance in France. Moreover, higher social class increases the acceptance of nuclear power in Ireland and the Netherlands, whereas it decreases acceptance in Bulgaria, Luxembourg, Malta, and Romania. Residence near a nuclear power station increases acceptance in Portugal and decreases acceptance in Estonia and Poland. Finally, although knowledge generally increases acceptance, it decreases acceptance in the Netherlands.
Third, viewed from the size of the standardized beta-coefficients, the perceived benefit has the largest explanatory power in 12 countries, whereas the perceived risk has in 5 countries. Moreover, trust has the strongest impact on acceptance in 10 countries. Generally, the big-three variables, such as perceived risk, benefit, and trust, ranked from first to third, explaining the large variance of the acceptance across 27 countries. However, exceptionally, gender ranked second in Cyprus and Estonia, and ranked third in Latvia, Malta, and Poland. Fourth, to compare the explanatory power between sociodemographic and psychometric factors, we get two adjusted R 2 values, which are calculated by regression analyses for each of Model 1 (five sociodemographic variables) and Model 2 (five psychometric ones) (see the last three rows in Table 2 ). Model 1 shows values from 0.1% (the smallest) in Luxembourg to 7.8% (the largest) in the UK, whereas Model 2 shows values from 37.0% in Ireland to 9.7% in Lithuania. This confirms that the psychometric factor is more important than the sociodemographic one. This fact is also confirmed when we check the R 2 change, which ranges from 36.7% in Germany to 9.1% in Lithuania. However, the adjusted R 2 of the psychometric factors based on Model 2 is more than 20% in 22 countries, compared to less than 20% in five countries. This suggested that the psychometric factor's impact on acceptance can vary with countries. Fifth, to judge the explanatory power of the present model based on 10 variables, we compared R 2 across 27 countries. Finland shows the highest value at 39.0%, followed by Germany at 37.2%, and 37.1% in the Netherlands. However, Lithuania has the lowest value at 11.3%, followed by Romania at 12.0% and 18.1% in Hungary. Those three countries shared a history of communism.
In short, from the regression analysis, several generalizable rules were found. First, the perceived risks, benefit, and trust are key variables in explaining the social acceptance of nuclear power across countries. Among the sociodemographic variables, only gender shows a more effective role in the acceptance of nuclear power. Second, the explanatory power of the present models based on the 10 variables differs across countries, with R 2 ranging from 39.0% to 11.3%. Third, viewed from the adjusted R 2 and R 2 change, the psychometric factors explain the large degree of variance of acceptance.
Country-Level Analysis
To examine which contextual factors influence the acceptance of nuclear power across 27 countries at the country level, we executed the regression analysis. For this analysis, we aggregated the data for five perception variables that were used in the regression in Table 2 and collected the hard data for 11 variables that were not adopted at individual-level analyses. Therefore, the data consisted of 27 cases.
In Table 3 , Model 1 shows the impact of perception on acceptance. Only trust influences acceptance. Model 2 reveals the positive impact of the share of nuclear power, amount of energy supply, and the negative effect of environmentalism and ideology (left) on acceptance.
The amount of energy supply is the factor that explains the largest variation of acceptance at the country level, followed by environmentalism, and ideology. It is noticeable that both objective variables, for example, the supply of energy, and subjective ones, for example, environmentalism, influence the acceptance of nuclear power. This means that the acceptance depends not only on the objective contextual factors that countries face, but also on subjective ones that people socially constructed.
Although Model 3 explained the large variance of acceptance at the aggregate level, 74.0%, there is only one significant independent variable, that is, ideology. This result confirmed Jäckle and Bauschke's [4] finding that ideology as a self-placement on a political scale showed an impact on attitude toward nuclear energy. Few significant variables in Model 3 might come from the small data set; 17 independent variables do not give a sufficient degree of freedom for model specification. If we add more cases to the data set, there might be more significant independent variables. 
Multilevel Analysis
To compare the impact from individual factors and contextual ones on the acceptance of nuclear power in one analytic model, we execute multilevel modeling. Based on the use of Restricted Maximum Likelihood (REML), Table 4 indicates the output of multilevel modeling, in other words, the coefficients, (co)variance parameter, and fit index. REML provides more accurate variance estimates in the case of smaller sample sizes, especially when the number of estimated parameters increases [42] . As shown in Table 4 , our study constructs four multilevel models, each of which has its own reason as a model.
Model 1 is an unconstrained null model, in other words, an unconditional means model [43] . This model was mainly applied to compute the proportion of variance in dependent variables (for example, in our model, the level of acceptance of nuclear energy) that exists among second-level units (for example, in our model, the countries) [44] .
To analyze any nested data set, we first check whether or not the data sets are appropriate for executing multilevel modeling. If there is sufficient variance at level 2, in other words, the country level in our study, it is possible to do a further step for multilevel analysis. Unconditional Model 1 calculates the intra-class correlation coefficient (ICC), which compares the variance between level 1 and level 2.
The third column in Table 4 presents the output from unconditional mean modeling. The estimate for the grand mean of acceptance of nuclear power is 1.842. The variance within countries, 0.474, and between countries, 0.054, appears statistically significant. The first is much larger than the second level. The Wald Z test for variance at the country level is statistically significant (Wald Z = 3.703, p-value < 0.01). This means that there is sufficient variation across countries for the acceptance of nuclear power. Furthermore, to judge the significant variance of acceptance across countries, we calculate ICC-in other words, a composite measure of intra-observer and inter-observer variability-that is used to judge the existence of systematic differences. If ICC has a value that is more than zero, there is some variation in the acceptance across countries at level 2. In Model 1, ICC was 0.102 (0.054/[0.474 + 0.054]); the context effect that occurred across countries at level 2 explains 10.02% of variance in the acceptance of nuclear power. Since Muthén [45] argued an ICC of 5% as the threshold value for stratifying the statistical standard, in the present model, 10.02% of the variance is sufficiently beyond this reference point.
Model 2 is a random intercept model, which was adapted to know the increase of explanation by putting the covariate at level 2 into the null model. It indicates the significant role of contextual variables in explaining the unexplained variance. We input 11 covariate variables at level 2 to Model 1. In Model 2, we examine whether or not 11 contextual variables are fixed factors and not random ones, significantly influencing the mean of the acceptance of nuclear power. To know the significant contribution of the contextual variables, after excluding the variance of the individual level, in explaining the acceptance of nuclear power, we check the significance of two variances and the amount of change in the decrease of residuals when contextual variables are added to Model 1. In Model 2, in the fourth column in Table 4 , two variances appear statistically significant. When three contextual variables were added to Model 1, the residual variance of acceptance of nuclear power decreased by 96.5% ([0.055 − 0.019]/0.055). This means that contextual variables make a significant contribution to decreasing the unexplained variance in the acceptance of nuclear power.
Out of 11 variables, four covariates-in other words, the share of nuclear power, the amount of energy supply, environmentalism, and ideology-have a significant impact on acceptance. The first two variables increase the acceptance of nuclear energy, whereas the following two decrease it. Four contextual variables explain a significant part of the between-country variance in the intercept. It is noticeable that, even though environmentalism and ideology share the political value, two variables show an independent impact on acceptance.
To see whether or not variance at the country level still significantly remains after controlling the variables at the individual level, we execute a random intercept model, Model 3, the fifth column in Table 4 . We examine to what extent the variables at the individual level contribute to explaining the acceptance of nuclear power. When we include 10 variables at level 1, they reduce the variance by 27.28% ((0.475 − 0.343)/0.475), which means that the variables at the individual level make a significant contribution to explaining the variance of acceptance across countries. Table 4 shows that 1.284 in constant, which is the expected mean of the acceptance for an individual whose value is zero in the country. Moreover, in random-effect estimates, the two variances of residuals and the intercept appear statistically significant. Since the variance of the intercept reveals statistical significance, it signals the independent role of contextual covariates in the acceptance of nuclear energy. In other words, the variance across countries remains after adding variables at the individual level to Model 1.
Model 4 is the intercepts with the slope as the outcome model, which shows the effect of both the individual and contextual variables. To see the significance of the full Model 4, we calculate the deviance, which shows the lack of fit between the data and the model [44] . We obtained the difference of deviance between Model 1 and Model 4, and then executed the Chi-square test with the degree of freedom. Difference in deviance shows statistical significance, χ 2 = 20,326.22 (49,667.366 The impact of the predictors at the individual level is like the results in Model 3. There is no change in the significance of the variables at the individual level, which means they have a robust explanatory power. Only 2 out of 11 predictors at the country level appear statistically significant. The net import of energy increases the acceptance of nuclear energy, whereas post-materialism decreases it.
Conclusions
Summary
Our research examined whether there was a difference in the acceptance of nuclear energy across 27 European countries in 2009, before the Fukushima accident. Moreover, we explored how variables at the individual level and country level influence the acceptance of nuclear power. Furthermore, to compare the causal power of independent variables at both the individual and contextual level, we executed the multilevel analysis. Our main findings are the following.
First, the descriptive analysis showed that 34.3% of respondents supported "the reduction" of nuclear power; 44.6% said "maintained," and 20.0% said "increased." Because only one in five respondents supported "increased," future prospects for building nuclear power stations across European countries are expected to be negative. However, there will be a lot of difference in respondents' attitudes toward the acceptance of nuclear energy, varying from country to country: 34.5% in Poland versus 4.6% in Austria in the "rate of acceptance"; 61.1% in Lithuania versus 27% in Austria in "maintained"; 67.8% in Austria versus 12.8% in the Czech Republic in "decreased". Moreover, Austrians show a more deterministic attitude toward nuclear power, and the descriptive percentage shows that a large portion of them have a neutral attitude toward nuclear energy. In particular, those in former communist countries show such a neutral response toward nuclear power. Second, at the individual level, in an overall model covering 27 countries, the perceived risk decreases the acceptance of nuclear power, whereas the perceived benefit, trust, and knowledge increase it. Trust is the foremost variable to explain the variance of acceptance, followed by perceived benefit, perceived risk 1, and perceived risk 2. Five sociodemographic predictors possess weak explanatory power. The psychometric factor explains more variance of acceptance than the sociodemographic one does.
When we executed the regression analysis to each country, each predictor's coverage for explanation varies by country: the perceived benefit has a positive impact in 26 countries; the perceived risk 1, in 24; trust, in 23; perceived risk 2, in 18; and knowledge, in 8. Among the sociodemographic variables, gender has significant explanatory power in 14 countries.
In the explanatory power, the perceived benefit has the largest explanatory power in 12 countries, followed by trust in 10 countries, and perceived risk in 1 country. However, the direction of the predictors' impact on the acceptance across countries appeared to not be the same; age, education, social class, residence, and knowledge showed contrasting effects across countries. This confirms the effect of countries as contexts that play a role in inducing the different results in acceptance. Moreover, the explanatory power of the present model based on the 10 predictors ranged from 39.0% in Finland to 11.3% in Lithuania. Third, at the country level, although the full model explains the large variance of acceptance at the aggregate level, in other words, 74.0%, there is only one significant independent variable, in other words, ideology. This means that progressives disagree with the increase of nuclear energy.
Fourth, at the multilevel analysis, Model 1 (unconstrained null model) proved that a significant proportion of variance in acceptance exists between second-level units. Variables at level 2 explained 10.02% of the variance of acceptance. Moreover, the Wald Z test suggested the statistical significance of variance at the country level. Model 2 (random-intercept model) in Table 4 showed that when the covariate at level 2 was put into the null model, the residual variance of acceptance of the nuclear power decreased by 96.5%. This means that the contextual variables make a significant contribution to decreasing the unexplained variance in acceptance. The share of nuclear power and amount of energy supply increase the acceptance of nuclear power, whereas environmentalism and ideology (progressive) decrease it.
Model 3 (random-intercept model) shows that the variance explained by variables at the country level still significantly remains under the control of the variables at the individual level. Moreover, this model showed that predictors at the individual level contribute to decreasing the unexplained variables.
Model 4 (intercepts with slope as the outcome model) proved that this model based on 22 predictors was more fitted with the data than Model 1. Age, perceived benefit, trust, knowledge, and net import of energy increased acceptance, whereas gender (female), perceived risk, and post-materialism decreased it. However, although changing from Model 3 to Model 4 resulted in a 39.02% increase in the explanatory power, the variance of the intercept is not significant in terms of Wald Z.
Implication
Our analysis demonstrated that the acceptance of nuclear power depends not only on perceptual factors at the individual level but on contextual ones at the country level. This result suggested the meaningful role of the individual and country context in influencing the acceptance of nuclear power. Social construction at the individual level and structural constraints at the country level have joint effects on individuals' the acceptance of nuclear power. Based on findings, we predicted some future for nuclear energy in Europe. For the last few decades, since increases not only in the energy supply, but also in environmentalism and the Green Party's share in national parliaments have become major trends in European countries, conflicts between pro-and anti-groups related to nuclear energy are expected. Moreover, because individual and contextual variables influence the acceptance of nuclear energy across countries differently, wide policy variations around nuclear energy will appear in the future across European countries.
Limitations
Although our analysis shows the causal relationships between predictors at the individual and contextual levels on the one hand, and the acceptance of nuclear power on the other, it has limits. First, we did not cover the attitudes after the Fukushima nuclear accident. Second, our study has the limitation in that it did not use primary data, but rather, interpreted an existing survey. Moreover, the data used in this study was collected in 2009 when there were no Eurobarometer data covering the nuclear issues after the Fukushima nuclear accident, which had a strong impact on nuclear energy policies and the awareness of nuclear power in the world. In future research, it will be necessary to compare the attitude changes of nuclear power before and after the Fukushima nuclear accident. Moreover, it needs to check the variation of attitude changes across countries after the Fukushima accident. We expect that there are wide variations of attitude change and stability across countries because every country has different contexts of energy and resources. Third, we did not cover all of the variables which influence the attitude. When examined the history, not only do catastrophic disasters such as the Three Mile Island accident in 1979 and the Chernobyl disaster 626 in 1986 influenced people's attitude toward energy but various factors do as well.
The State of Energy in EU
EU proposed Energy 2020: a strategy for competitive, sustainable, and secure energy. For this work, in January 2008, the European Commission proposed the Energy and Climate package with "20-20-20 by 2020" goals: reduction in greenhouse gas emissions to 20% below 1990 level, 30% in the context of a global agreement on climate; a 20% share of renewables in the final energy consumption; a reduction in primary energy use to 20% below the baseline projection for 2020 [46] . This policy focused on giving the priority on increasing renewable energy and reducing fossil energy.
On nuclear energy, the EU assumed that nuclear energy contributes to combating climate change and strengthening the security of supply by reducing EU's external dependence on oil and gas. It believed that as one of the cheapest low carbon energy sources, nuclear energy also contributes to the EU's competitiveness. The EU developed the most advanced framework for nuclear safety, security, and non-proliferation. A legally binding framework for nuclear safety was agreed in June 2009 [46] . This means that the EU had no intention to decrease nuclear power energy.
Such nuclear-energy-oriented policies in EU were caused by a higher dependency on nuclear energy. In 2009, the EU-27 had the largest number of commercial nuclear power stations in the world: some 150 nuclear reactors were in operation, providing around one-third of the EU's electricity [47] . Additionally, according to the International Energy Agency [47], in 2009, nuclear power accounted for 14% of TPED (Total Primary Energy Demand), followed by oil, gas, and coal. However, in power generation, nuclear power accounted for 33% of the total in 2009. Moreover, nuclear power energy took 28% of electricity generation, followed by coal (27%), gas (23%), and oil (3%). Table 5 shows the share of each energy in the EU. This table shows that there was variation in energy sources across countries. As a whole, the ratio of nuclear power in electric power production to 2009, pre-Fukushima, is lower than that in nuclear power generation in 2012 after the Fukushima accident. This can be interpreted as a result of the long-term energy policy direction of the EU, which has been established since 2006, though it was affected by the Fukushima accident. In particular, in Germany, the share of nuclear power in power generation dropped sharply from 23.2% in 2009 to 16% in 2012. In France, nuclear power accounted for 76.3% in 2009, which was the largest share of electric power generation among the EU countries. However, the nuclear dependency rate was slightly reduced from 76.3% to 75.8% in 2012. However, countries such as the United Kingdom, Hungary, and Slovakia experienced an increasing dependence on nuclear power in 2012 after the Fukushima accident [48] .
According to Win-Gallup International [49] , in Figure 3 , a survey on the attitude toward nuclear energy after the Fukushima accident showed that the net favor of nuclear energy worldwide dropped from 25% to 6%. However, those who supported nuclear power continued to have a higher share than those who opposed it.
The following Table 6 summarizes the public attitude toward nuclear power in European countries before and after the Fukushima accident. Overall, the percentage of 'favor' for nuclear power decreased after the Fukushima accident rather than before the Fukushima accident. The ratio of 'not favor' increased. However, the countries where the support for nuclear power before the Fukushima accident was continued to maintain the same pattern even after the Fukushima accident, and vice versa. These results suggest that the Fukushima accident affected the general public's attitude toward nuclear power but did not significantly affect the pattern of favor. It needs more studies about the attitude change after Fukushima accident.
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